We describe a procedure to secure a jugular vein catheter system at the dorsal nape of the neck in the hamster. An 8-cm piece of silicone tubing is connected with a 2.6 cm L-shaped metal tubing which is embedded in prosthetic material. The prosthetic material is placed underneath the neck skin of the hamster and keeps the metal end of the catheter system in a sturdy, upright position.
described for affixing a jugular vein catheter system at the place where it is exteriorized from underneath the neck skin. In one procedure, the catheter system is anchored with screws onto the skull of the rat (Van Dongen et al. 1990) . In another procedure, the catheter system is exteriorized from underneath the neck skin and kept in place with a jacket IWaynforth & Flecknell1992) and this method has also been used in hamsters (Woller et al. 1995) . Our experience, however, is that these two procedures of affixing the catheter are difficult to apply to the hamster. In the first place, the hamster has a thin skull, which makes it difficult to anchor the catheter onto the skull with screws. In the second place, the neck skin of the hamster is very loose which allows the hamster to get out of the jacket easily. In the present report, we describe an alternative method for affixing the exteriorized catheter system.
Materials and methods
Silicone tubing (Baxter Health Care, 100 Raritan Center Parkway, Edison, NJ 08818, USA) with an inner diameter of 0.51 mm and an outer diameter of 0.94 mm and a length of 8 cm is used. One tip of the tubing is obliquely cut (Fig lA, a) to facilitate insertion into the vein. A 3 mm cuff (a piece of silicone tubing with an inner diameter of 0.76 mm and an outer diameter of 1.65 mm) is placed around the catheter system at 1.5-2.0 cm from the obliquely cut tip by using forceps (Figs lA, band 1B) .The other tip of the silicone tubing is immersed in ether (to expand it) and slipped over the short leg of an L-shaped metal tube (with legs of 0.8 and 1.8 cm, Fig lA, d) that is made from a 21 gauge injection needle (Van Dongen et al. 1990 ). This L-shaped part of the catheter system is placed in a drop of two compound prosthetic materials (Howmedica® P, Surgical Simplex® P, Howmedica International Accepted 14 May 1998 © Laboratory Animals Ltd. Laboratory Animals (1999) 33, 68-70 Catheterization of the jugular vein in the hamster Ltd, North Hill, London, UK) and the prosthetic material is allowed to harden (Figs lA, e and 1C and 1DJ. Finally, some more prosthetic material is placed around the L-shaped metal part of the catheter system with a spatula to obtain a smooth surface. The catheter system is disinfected in alcohol.
The hamster (Golden Syrian HsdCpd: ShGa, Harlan, 3700AD, The Netherlands, about ISOg body weight) is anaesthetized (ketamine 140mg/kg, xylazine 24 mg/kg and atropine 0.4 mg/kg intramuscularly I and a 0.75 em incision is made on the skin of the dorsal nape of the neck (Fig2) . The prosthetic material part of the catheter system is implanted under the skin so that the Lshaped part of the catheter system emerges from underneath the skin at about 1 em from the incision (Fig21.The hamster is put on its back and the jugular vein is exposed. The catheter system is tunnelled underneath the skin from the dorsal nape to the exposed jugular vein. The jugular vein is lifted with a 69 pair of small forceps and an oval incision is made by cutting a small piece out of the vein with a curved pair of scissors. The vein is lifted above the opening with a pair of small forceps and the bevelled tip of the catheter system is inserted into the vessel. The silicone tubing is inserted a couple of millimetres into the vein and is subsequently advanced into the vein at an angle of about 45°while at the same time the vessel is stretched laterally with the forceps. The silicone tubing slides easily into the atrium and this procedure prevents the silicone tubing from entering the subclavian vein. The silicone tubing is inserted 1.8-2.0 em (hamster of about 150 g of body weight) and secured onto the jugular vein with suture around the cuff as described in the rat (Van Dongen et al. 1990, Waynforth & Flecknell 19921 .The two skin incisions are closed with suture and the catheter system can be filled with polyvinylpyrrolidone (PVP,MW 10 0001 solution in saline (60%, vjv) to prevent the shows how the cuff is attached around the silicone tubing, and Panels C and D show the drop of prosthetic material around the L-shaped metal piece from different angles catheter system from becoming blocked (Van Dongen et al. 1990 ) and closed off with 0.5 cm PE 60 tubing that is heat-sealed at the end (Fig lA, c) .
Results and discussion
The use of an L-shaped metal tube at the end of the catheter system and embedding this Lshaped part into a drop of prosthetic material that is subsequently implanted underneath the skin of the dorsal nape of the hamster, keeps the catheter system in a sturdy, upright position at the place (dorsal nape of the neck) where it is exteriorized (Fig2). The prosthetic material is quickly embedded in scar tissue and there was no discharge from the catheter system exit site, even after 2-3 weeks, which suggests that there was little or no rejection of the catheter system. This method of affixing the catheter system at the place where it is exteriorized does not restrict the movement of the hamster and prevents the catheter system from sliding out or being pulled out which can easily occur when the silicone tubing is just sutured onto the skin (Endrich et al. 19801. Nevertheless, a housing system should be used in which the catheter system cannot get stuck. Further, our experience is that the Lshaped metal part of the catheter system can be easily connected with a tubing (e.g. silicone tubing, inner diameter of 0.76 cm and outer diameter of 1.65 mm) for drawing blood or infusing material.
